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Executive Summary

This Inventory and Characterization Rport was prepared for Wahkiakum County (County) and the
Town of Cathlamet (Town) under a Washington State Department of Ecology (Ecology) grant to
EAI D OPAAOA OmeAl #11 0IOOB&ED OAT £ET A - AOOAO 001 COAI | 3-
Management At of 1971 and its implementing StateSMPGuidelines require acomprehensive
update toboth SMPs. which were first adopted in 1975 andamended several times in the 1980s
AT A Qader@@se Guidelines, the County drifown must base the master program provisions
on current shoreline conditions as determined byan analysis of the mosturrent, relevant and
accurate scientific and technical information (WAC 1726-201(3)(c)and(d)). This includes meeting
the mandate of o net lossof shoreline ecological functionsas well as providing mechanisms for
restoration of impaired shoreline functions. The Inventory and Characterization Report is not a
binding regulatory document but rather provides guidance fothe shoreline ganning process and
potential future updates to the SMP.

AEA #1 01 OUOO AT A 41 x lyGabprodessowhiéhibeyiAsivikh ak iBverhoryiarfdl O E
characterization of existing environmental and land use conditions, otherwise known as a

baseline condiion. As part of developing alescription of thebaseline condition, this Inventory and
Characterization Report contains an inventory of land use, landscape processes, and ecological
functions. These elements are spatially catalogued using a Geographic Information System (GIS),
where possible, and are pesented as both a Countyand Townwide Map Folio. Togethethese
elements define what is understood to be the existingresent day conditiors, help inform the

review of current shoreline regulations and highlight areas where changes may be necesy to

meet shoreline management goals to provide for water dependent uses, public access and the
protection of natural resources.

Key information provided in this report includes: characterization of existing ecological functions
through an analysis of lath physical and biological processes; an analysis of existing land uses,
shoreline modifications, public access, and areas under public ownership or preservation holdings;
preliminary identification of existing restoration projects and opportunities; andrecommendations
for the SMP to help meet the updated SMP Guidelines.

A summary of the findings from the Inventory and Characterization Report include

i Habitat loss and degradation has occurred to important salmonid migration, rearing and
spawning habitat Much of the degradation is the result of historic forestry practices in the
upper reaches. However updated Forest Practices Act has improved conditions although
many logging roads with undersized culverts still exist.

1 There is already active restoratim in many of the subbasins thahasbeen occurring over
the last decade particularly in the Grays River, Elochoman and Skamokawa subbasins.

1 Public land, primarily DNR owned forestry land, the National Wildlife Refuge, and land
acquired bynon-governmenta organizations such as the Columbia Land Trust present
opportunities for both restoration and protection

1 The County and Town are not projected to grow rapidly over the next 20 yeardowever,
areas that have seen, and will likely continue to sethe most land use changes (i.e. less
intensive agriculture to smaller residential lots)and increases in development are the
Elochoman Valley and Puget Island

XXVi
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9 Several public access pointf.e. parkg have beenimproved (i.e. Oneida Park
Opportuniti es to increase and improve public access, in both the Town and County are
abundant.

1 Some areas of potential challenges and opportunities includgeasin Lower Deep River,
Grays River, and Skamokawa Creek have a number of derelict docks, piers, overwater
structures and/or vessels. Opportunities to address these issues include incentiyes
AROAT T DB OEAOAA Al AEOh sanddtt@ersAAOAT EAO OAOOAT bBO

1 Areview of the shoeline variances and other permits indicates an opportunity to develop
an updated SMP for both the Town and County that focuses on addressing common
shoreline development in a way that permits their use without needing to go through a
conditional use or vaiance process. This would streamline the application and approval
process for landowners and developers under the updated SMP.

XXVii
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Chapter 1: Introduction

1.1 Background and Purpose

Wahkiakum Countyand the Town of Cathlamet areupdating their Shoreline MasterProgram (SMP)
as a combined, regional effortAccording toSubstitute Senate Bill (SSB) 6012, passed by the 2003
Washington State Legislaturegities and counties are required to amend their local SMPs consistent
with the Shoreline Management Act (SMA), Rised Code of Washington (RCW) 90.58, aid0 8 O
implementing guidelines, Washington Administrative Code (WAC) 1736. Both the Countyand the
Town are required to complete the SMP amendment process lyine 2016 Funding for the SMP
update has been providedy the Washington StatdDepartment of Ecology (Ecology) through an
SMA grant (Agreement NoG1400483). The state grant funds are provided by Washington State

" E AT Géndrdl Bund for Shoreline Implementation, §302; and the Local Toxics ContAalcount,
8302, Subsection 7. As per the requirements of the grarhe Wahkiakum z Cathlamet effortis
scheduled to completea locally adoptedSMP by June 30, 2016The 2016 due date established by
the grant replaces the previously established statutory due date @fecember 12014.

Wahkiakum Countyand Town of Cathlametre jointly conducting the comprehensive SMP update

in 2 phases over thenext few years. The first phase is the development of an inventory and
characterization of the shorelines. In the second pls&, the Countyand Townwill update their

shoreline management policies and regulationslhe county-town collaboration is formalized in an

ET OAOI T AAT ACOAAT AT 6h AT A EO POAOGAOEAAA AU OEA
Department of Ecology.The intent is that both the Town and the County will each adopt the same
regional SMP.

The characterizationreport documents baseline shoreline conditions angbrovides a basis for
revising SMP goals, policies, and regulations for the Courggd Town. This characterization will
help to evaluate existing functions and values of shorelinesources, and explore opportunities for
conservation and restoration of ecologicafunctions. This study also characterizes ecosysteiwide
processes and how these processeslate to shoreline functions. Processes and functions are
evaluated at2 different scales: (1) a watershed or landscape ate, and(2) a shoreline reach scale.

The purpose of the watershed or landscape scale characterization is to identiégosystem
processes that shape shoreline conditions and to determine whigtocesses have been altered or
impaired. The intent of the shoreline reach scalmventory and characterization is to: (1) identify
how existing conditions in or nearthe shoreline have responeéd to process alterationsand
determine the effectsof the alteration on shoreline ecological functions. The findings will help
provide a framework for future updates to the shoreline management policies and regulations.

Characterization and analysis waprepared by the Columbia River Estuary Study Taskforce
(CREST) in collaboration with Wahkiakum Countgnd Town of Cathlameplanning staff along with
review and comment by the Shoreline Advisory Committee (SA@hd the Technical Advisory
Committee (TAC)

1.2 Report Organization
The information in this report is divided into nine Chapters. Chapteone, thelntroduction,
discusses the purpose of this rept and describes the regulatorycontext for shoreline planning.
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Chaptertwo desciibes the methods, approachandprimary data sources used for this inventory
and characterization. Chaptethree provides a profile of the ecosystems within theCounty. This
ecosystem profilediscusses regional overview, process controls @. climate, geology), fish and
wildlife, and key ecosysterwide processes and landscape analysiesults. Appendix D includes
the methods involved in performing the ecosysterwide process analysis.

Chaptersfour and five provide the shoreline inventory of freshwater shoreline rivers organized
into categories byHUC 10 watershedss they occur withinthe Water Resource Inventory Area
(WRIA) in Wahkiakum County. The entire state is divided intoWRIAs designated by Washington
Department of Ecology as administrative units for watershed planningln Wahkiakum County,
WRIA 24 (Willapa) consistsof apart of the Naselle Riverz Frontal Willapa BayHUC 10watershed.
WRIA 25 (GraysElochoman)encompasses most of the County arabnsists ofthe Wallacut Riverz
Frontal Columbia RiverGraysBay, Baker Bay z Columbia River Elochoman River Frontal
Columbia, Cathlamet Channgl Columbia Riverand Germany Creek Columbia RiverHUC 10
watersheds(see Appendix E Map 6)Chapters4 through 8 provide analysis and characterization
for each HUC 1Qvatershed

Chaptersfour and five provide physical and biological charaatrizations of conditions in thevicinity
of the shoreline regulatory zones of the GQmty organized by WRIA and HUC 10 watershed’he
chapters also provideassessments of shoreline use pattes) describe thebuilt environment, and
identify potential opportunity areas for protection, enhaacement, restoration and publicaccess.

Chaptersix isan analysisand discussionof existing trends and future demand ofuseswithin the
shoreline areaand paential land use conflicts. Chapteseven isthe shoreline analysis summary
with recommendations. Chaptereight providesthe reference list for this document.

There aresix gppendices(listed in the Table of Contents above)Appendix A is the shoreline each
scale inventory matrix that identifies the reaches and subsequent physical, biological and land use
elements in each particular reachAPPENDIX Bs the GIS data sources used for the completion of
the Map folio and analysis for this report. APPENDICis the list of Acronyms used throughout the
document. APPENDIX Ds a detailed discussion regarding the methods used identify Ecosystem
wide processes Priority and Impaired areas). APPENDIX s a map folio that illustrates the
shoreline planningareas within Wahkiakum County and documents various biological, land use
and physical elements at the watershednalysis scale. APPENDIX ks a list of species potentially
found in Wahkiakum County.

1.3 Regulatory Overview

7AOEET CcOT 180 3mehtdd (SEA)as padsedbg the State Legislature in 1971 and

AAT DbOAA AU OEA POATEA ET A OAEAOCAT AOGi 8 4EA CI Al 1
O1 AT 1T OAET AOAA AT A PEAAAI AAT AAOGAT T PIi AT O 1T &£ OEA 00O
resources by regulating development, the SMA is also intended to provide for appropriate shoreline

use. The SMA encourages public access aadreational use ofpublic shorelines and the allowance

of water dependent usesgiving top preference touses thatprotect, enhance and conserve

shoreline functions and values.

The primary responsibility for administering the SMA is assigned to local governments through the
mechanism of local shoreline master programs, adopted under guidelines established by Ecology.

2
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The guidelines (WAC 1726) establish goals and policies that provide a framework for

development standards and use regulations in the shoreline. The SMP is based on state guidelines

but tailored to the specific conditions and needs of individual communigés. The SMP is also meant

01 AA A AT i POAEAT OEOA OEOEIT 1T 4&# ET x OEA #1 01 0U80

1.4 Shoreline Jurisdiction and Study Area Boundary (Appendix E Maps 1 & 2)

SMA jurisdiction includes allshorelines of the statas defined h RCW 90.58.030. Shorelines of the

state include the total of allshorelinesand shorelines of statewidsignificance8 O3 ET OAl ET AOo6 1 /
all of the water areas of the state, including reservoirs, and their associatsdorelands together

with the lands underlying them, except

EShorelines on segments of streams upstream of a point where the mean annual flow is 20 cubic
feet per second (cfs) or less and the wetlands associated with such upstream segments; and
EShorelines on lakes less than 20 acres iiee and the wetlands associated with such small lakes.

O3EI OATETAOG T £ OOAOGAxEAA OECT EEEAAT AA6 ET Al OAA OE
feet per second (cfs) or greater, freshwater lakes with a surface area of 1,000 acres or more, and
portions of certain marine waters (RCW 90.58.030).

The shorelinejurisdictional area regulated under the FRESHWATER:

Town of Cathlamet andNVahkiakum County SMP must
include all shorelines of statewide significance, A
shorelinesh Al A OEAEO A M Ediedds O SHOREL!NES OF THE STATE

the upland area withina minimum of 200 feetfrom the

Original High Water Mark OHWM), as well as any Shorelines of

A ' E xAOI AT AGS j2#7 : ¢ .
aond ? f g uAg oi A EO AOAA o A0 AT 65 AR oy shorelsnds
that are in proximity to and dther influence or are Significance

influenced by tidal waters or a lake or stream subject to
the SMA (WAC 1722-030 (1)). These are wetlands
& River Deltas

that physically extend into the shoreline jurisdiction, or
wetlands that are functionally related to the shoreline
Optional:
100-year Floodplain

jurisdictio n through surface water connection and/or
other factors.

Critical Area Buffers

See also RCW 80.58.030 and S5MP Handbook Chapter 5 for more information.

Figure 1.1Shorelines unt



ICR Local Adoption Draft Wahkigkum County & Town of Cathlamet
Deliverabled.1&9.2 Grant No.G1400483

e
g

|

‘\ ' v
I At
El «-&1%6 '

|§”m’h“|u._‘|

N\Nd
trees growing on flodling peat

floating peat mat

Extrame High Water Mark (wet winter]

Shoreline Edge

Ordinary High
Water Mark
(OHWM)

200’

Jurisdiction

Coastal Shorelines
Figure 1.3 Shoreline jurisdiction extending 200ft. landward from the OHWM
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Legend:
[] sMmPjurisdiction
@ Wetland in SMP jurisdiction

f Wetland not in SMP jurisdiction

' Water

,' 100-year floodplain
’

o~ Hydraulic connection
Figure 1.4 Wetlands in shoreline jurisdiction are either fully or partially within 200 feet of the
OHWM, within the floodplain or associated through hydraulic continuity

Local jurisdictions can choose to regulate development under their SMPs for all areas within the

100-year floodplain or a smaller area as defined above (RCW 90.58.030(f)(ifhis includes buffers

for critical areas (see Figure B). For the purposes of this reportthe entire 100-year floodplainis

included in the study area or herein referred to as tla shoreline planning areaNumerous streams

in Wahkiakum# 1 OT OU AOA OAcCOI AGAA AO OOEI OAT ETAO 1T £ OEA
statewide significance includethe Columbia River(greater than 1,000 cfs).
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Optional expanded SMA jurisdiction (to include bufter),
regulated by SMP only. If Jurisdiction is not expanded
to include buffer, then buffer remains regulated exclusively

kY/CAD (nadughicovergge) Minimum SMP jurisdiction for;

\_,__\ adjacent wetland
P ot
- g other critical areas

Existing SMA jurisdiction

(100 year floodplain)
200 ft If SMP update does not opt to expand coverage,
then dual SMP/CAQ coverage results for both
the critical area and the buffer. ]

Figure 1.5 Local governments have the ofion to expand SMA jurisdiction to include lands
necessary for buffers for critical areas.

RCW 35.21.16Guthorizes the Town jurisdiction extends out to the midColumbia County/State
line. However, because of Puget IslafdBcation immediately opposite the Town local
interpretation of this provision currently extends the Town's shoreline jurisdictional area to mid
line of the Elochoman SloughCathlametChannel betweenthe mainland and Hunting Islands/Puget
Island.

1.5 Existing Plans, Programs, and Regulations

1.5.1 Jurisdictions

Wahkiakum County and the Town of Cathlamet are thenly two local jurisdictions with shoreline
permit review authority within the County. Both the County and the Town of Catlinet regulate
their respective shorelines under separateexisting Shoreline Management Programs. The County
hasseveralunincorporated towns located within its boundaries, including Deep River, Grays River,
Rosburg andSkamokawa Community planning and permiting for the unincorporated communities
in the Countyfall within county jurisdiction.
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1.5.2 Wahkiakum County Shoreline Master Program

Wahkiakum County adopted its firstShoreline Master Program on August 12, 197%nd hasmade
several amendmentdbetweenthe 199 md O A1 that ipvelved dl@boration with the Town of
Cathlamet The existing SMP for Wahkiakum County, in its current form, is not tjp-date with the
new SMA regulations and guideline¢§SMA guidelines updated in 2003) TheWahkiakum -
Cathlamet3 - 0 OPAAOA xEI I ARA E ¢ BMAERhedrrént SMtards and
requirements. The current County SMP regulations are codified ithe Revised Code dfVahkiakum
County (RCWCJTitle 43, along with regulations for Criticd Areas and SER implementation.

1.5.3 Town of Cathlamet Shoreline Master Program

AEA 47 x1 T &£ #AOEI Ai A0 AAT POAA 7AEEEAEOI #1 01 OUBO
officially approved by Ecology June 17, 1975. Since the adoption of their first master programe th

Town of Cathlamet has not adopted any additional amendments to tlegiginal D1 AT 8 4 EA 471 x1 8«
SMP in its current form, is not upto-date with current SMA regulations and guidelines. The joint

Wahkiakum County and Town of Cathlamet SMP update process vlili ECT OEA 41 x180 3-0
current SMA guidelines and regulations. The Town of Cathlamet currently contracts with

Wahkiakum County to administer their SMP and shoreline permit review process.

1.5.4 Comprehensive Plans

The Wahkiakum County Comprehensive Plan, agited in 1996 andamendedin 2005, contains
goals and policies to guide land usdecisions and the management afritical areas (Wahkiakum
County, 2005). The County completed a draft comprehensive planpdate in 2008, but afinal
version of the plan has gt to be adopted by the County.

The Town of Cathlamet Comprehensive Plan was adopted2802 as Ordinance 430 and is codified

as Title 19 of the Cathlamet Municipal CodcMCB 4 EA 41 x1 6O O#1 i B 01 A1 8 OEI E
broad community vision and policyCOE AAT AA & O 1T ATA OOA AT A AAOGAIT bi
commercial, industrial, and residential areas.

1.5.5 Zoning

Wahkiakum Countyhas not established land use zoning districts andoes not havea zoning map or
zoning regulations. The County regulates growth analevelopment under the Wahkiakum County
Code with requirements for building, health & safety, environmental protection, and other
provisions.

The Town of CathlameZoning Ordinance (1995)established land uselistricts under CMC Title 18 o
to determine alll x AA OOAO AT A OAI AOAA A A O Azoring inapik iGclud@® AT AAOA (
in the CMC Title 19 Comp Plafsee Appendix E Map 5.)

1.5.6 Critical Areas Regulations

Wahkiakum County regulates activities in or adjacent t@nvironmentally sensitive areasunder its
Critical AreasOrdinance(CAQ) adopted in 2000(RCWQChapter43.70). The Town of Cathlamet
has adopteda Critical Areas Ordinanceén 2002 (CMCTitle 14.15) for similar purposes.

Critical areas protected byAT OE OEA #1 O1 CAOEnAuddwellands,icritidaldaquifer
rechargeareas, frequently flooded areas, landslide hard areas, seismic hazard areagrosion
hazard areas, and fish and wildlife habiteconservation areas. Th&Countyd ©AQalso establishes
protections for long term commercialforest lands, agricultural resource lands, irholding lands,and
-
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agriculture and forestmanagement nondesignated lands This Inventory and Characterization
Report addresses Critical Areas within each watershed section in Chapters 4 and 5 to discuss the
important structural and functional role these areas play in each watershed and how development
and land use currently interact with these critical areas.

Once theWahkiakum z Cathlamet RegionaBEMP is updatedall critical areaslocated within

shoreline jurisdiction for both the Town and County will be managedolely under the updated SMP.
Environmentally sensitive areas located outside shoreline jurisdiction will continue to be regulated
AU OEA 41 x180 AT A #1 @ddibdndly) under sefarat® dateRdthdriyHrOR 1 U 8
SMA),both the Town and Countyare due toupdate their CAG to meet current standards that

reflect the best available science.

One exampleof the CAOs current deficiencincludes riparian habitat buffersintended to protect
sensitive fish and wildlife habitatalong streams, rivers, sloughs, and bay$VDFWmanagement
recommendations call for riparian buffers based on recommendations fromechnical work by K.
Kuntson andV.Naef (1997). @rrent Town and CountyCAQObuffer standards are smaller in some
caseshan the WDFW recommendationswhich rely on more recentbest available science.

1.5.7 Flood Plain Management Regulations

Wahkiakum# | O1 BdddDamagePrevention ordinance (RCWC Title 86.16)mplements
comprehensiveflood damage reduction measures that are necessafor public health, safety and
welfare and that allow property owners to proted their property from flood damage(Ordinance
No0.109-89 and 142-06). The ordinance includes minimum regirements of the National Flood
Insurance Program regulation The ordinance includsrestricting or prohibiting certain uses,
requiring that uses vulnerable to floods be protected from flood damage at the time of construction,
controlling the alteration of natural floodplains, controlling construction activities that may

increase flood camage and preventing or regulating the construction of flood barriers.

In addition to the floodplain management regulations, Wahkiakum County has a Comprehensive
Flood Plain Management Plan. The Plan inclusla study of flood hazard conditions and non
regulatory action recommendations to mitigate flood riskbefore flooding happens

The Town of Cathlamet also has #9096 Flood Damage Prevention ordinance (CMC 14.1@gulating
development in special flood hazard areas, that references flood insurancdeanaps and that
includes language typically found in FEMA approved floodplain management ordinances.

The Wahkiakumz Cathlamet Regional SMP mustddress flood related issues taneet SMA
standards and be compatible with local and federal flood managemengguirements.

1.5.8 Subdivisions
Wahkiakum County has @ubdivision Control ordinance (RCWC Title 58) to regulate the platting

and subdivision of land into blocks, lots, tracts, and parcelsThe Town of Cathla A GUsb@n
Subdivision Code (CMCitle 17) similarly regulates subdivisions.

The Regional SMP will addresshoreline land division standards as needed to meet SMA
requirements and reflect current local requirements as appropriate
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1.5.9 Water and Sewer Systems
Wahkiakum County has OsSite Sewage Sysms and Sanitary Sewer ordinances (RCWC 70.06 and

70.15 respectively) to managevater-carried, sewage sludge, septage, and biosolid human or
domesticwaste. The Town of Cathld A CR@ildiic Utilities Chapter (CMitle 13) regulates the use,
development,alh AET AT AET C 1T £ OEA 41 x18680 xAOAO AT A OAxAO

The Regional SMP will address shoreline utility use and development to meet state requirements
and integrate existing local standards as appropriate.

1.5.10 Transportation and Parks =~ L

7TAEEEAEOI #1 Ol riddes dodinénteARCW/C 86) and Parks ordinance (RCWC 53)
regulate County streets, roads, the Ferry, and public parks for vehicular circulation apdblic
recreational use.The Town of Cathld A CSdreéts, Sidewalks, and Public Places ordinance (CMC
Title 12) regulates the use of transportation systems and parks, including use of the Town Dock.

The WahkiakumCathlamet Regional SMP will address shoreline transportation, recreation, and
public access provisions to meet SMA requirements and provide consistengith local standards
where appropriate.

1.5.11 Vegetation and Weed Control

7AEEEAEOI #1 O1 OU8O0 7AAA #hdROWCE dpestatlighésithdNokidus j 2 # 7 # p
Weed Control Board, Districts, landowner responsibilities, and violation penalties to prevent the

spreadofnonil AOEOA ET OAOEOA bl A1 008 4EA #1 O1 OUGO 21 AAOE
92) regulates the biological, chemical, and mechanical control of roadside weeds and vegetation

Weedsand vegetationare regulated in the Tow of Cathlamet undeithe Title 8 Health and Safety
Code(CMC 8.20)

The Regional SMP must address vegetation management to meet SMA requirements and ensure
consistency with local provisions when appropriate.

1.5.12 Aquatic Land Ownership

State of Washington owns, and the Washingtd8tate Department of Natural Resources (DNR)

manages the beds$tate-owned aquatic landsor SOAL$ of all navigable waters within the county

including along the Cathlamet waterfront Any proposed use of aquatic lands must be approved in
advance by the DNRLongOA O AAT OUOOAT AT A AAT 111 EA OEAAEI EOU
regardinguse of statel xT AA ANOAOEA 1 AT AOS $.280 POEI AOU OI 1 /
rather than regulator. Aquatic lands statutes (RCW 79.100 through 79.145) direct DRNto manage

aguatic lands to achieve a balance of public benefits including public access, navigatemmmerce
environmental protection, renewable resource use, and revenue generation when consistent with

other mandates. Waterdependent uses are prioriy uses for stateowned aquatic lands (RCW

79.105.210). Ultimately, the SMA and local SMPs are one of the primary planning tools used by

DNR to guide authorized uses of statewned aquatic lands.
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1.5.13 Overlapping Federal and State Regulatory Authority

The Federal government has additional regulatory authority over shorelines and waterbodies
within SMA jurisdiction. The Clean Water Act (CWA) is regulated under authority of the Army
Corps of EngineergCorps) (Section 404) State Department of EcologgSection 401) and some
authority, particularly Section 503impaired waterbodies, aregivento the State Department of
Environmental Quality. Shoreline use and developmentvithin SMA jurisdiction may require
project review to ensure that discharge of dredgef fill material into the water and other Federal
and State water quality requirements are met.

The Endangered Species Act (ESA) is under the authority of both the National Oceanic and
Atmospheric Administration (NOAA) and the U.S. Fish and Wildlife Sére (USFWS). Projects
involving Federal property or a Federal Action along the shorelinesay result in NOAA or USFWS
(depending on the species) review of a proposed project to ensure that Federally listed endangered
and/or Threatened species will not beimpacted by the project.

Under the Authority of the Corps, the Rivers & Harbors Acf 1899, the Corps may review
development and/or use projects to ensure that the proposed activities do not obstruct or alter
navigablewaters to the United States.

Proposed projectswithin SMA jurisdiction may also be required to obtain Hydraulic Project
Approval (HPA) through WDFW. WDFW administers the HPA program under the State Hydraulic
Codewhich was specifically designed to ensure that projects meet state consetion standards to
protect fish life.

10
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Chapter 2: Methods and Data Inventory

2.1 Data sources

The Ecology 2003 shoreline master program (SMP) guidelines state that shoreline inventory and
characterizations that support local SMP amendments should tased onthe most current,
accurate and completdechnical information. Inventories should use existing sources of
information that are both relevant and reasonably available (WAC 1736-201(c)). Aside from
reconnaissancelevel field visits, no new fieldbased data collection efforts were performed to
develop the summaries and characterization included in this document.

This report incorporates and builds on past work Wahkiakum Countgnd the Town of Cathlamet
have undertaken relevant totheir SMP. Key aurces of information include Countyand Town
planning documents and technical studies (including comprehensive plans and basin plans) and
watershed planning documents for Water Resource Inventory Areas (WRIA) 24 and ZBlS data
and studies from state agecies (including Washington Department of Fish and WildliféWDFW),
Washington Department of Ecology(Ecology) and Washington Department of Natural Resources
(WDNR)) were also used. To analyze spatial patterns and visually display data, numerous
cartographic resources were consulted ad used in ArcGIS (ArcMap 10.2)The Geographic
Information System (GIS) map folio prepared for this SMP update is provided APPENDIX EIn
addition, a complete list of GIS/mapping data sources is included APPENDIX B

2.2 Establishing Shoreline Planning Area

Wahkiakum Countycontains approximately203 linear miles of SMP streamgaccording to GIS data
analysis). The Town of Cathlamet contains approximately Bnear miles of SMP streams.The total
number of miles of potential shorelinejurisdiction within the County and in the Townis based upon
centerline distance for rivers and streams does not counteach liver bank separately).

Except as it pertains to characterizing ecosysterwide processesat the watershed scale this

inventory and characterization does not directly addressvater bodiesoutside the County

boundary. Therefore somesections ofthe Columbia River, Grays RiveHull Creek,Mill Creek,East

Fork Elochoman RiverNaselle Creek ad Salmon Creek are not covered in this reporAs described

later, the ecosystem analysis evaluates broad watershed areas larger than the limited shoreline
EOOEOAEAOQEI T AT AOAA AAAAGKEM GAE AOEMA O AEAGAOGGA AOEBA B
Townd O OET OAI ET A0 1T £#/ OEA OOAOAS

2.2.1 Potential Shorelines Not Designated by WAC 173 -18 or 173 -20

Following the passage of the Shoreline Management Act (SMA) in 1971, Ecology developed a list of

all known streams and lakesonsidered to meetthe criteria for shorelines of the stateat the time.

The lists, which were codified in WAC 1738 and 17320, have not been updated since their initial

development. Streamgpreviousy EAAT OEZAEAA AO OOET OAT ET AO,1 £ OEA 0OC
including the Town of Cathiimet,are listed in WAC 17318-390. WAC 17318-720 and-730 did not

identify any lakes in the county qualified as shorelines or shorelines of statewide significance when

the lists were developedThis inventory and update will serve to revise the list of Isoreline streams

and lakes and incorporate new and current datéhereby replacing the original WAdists.

Ecology revised the list of shoreline streams 2012 using newer data from several regional flow
studies conducted by the U.S. Geological Surv@g§resch, 1998). The results of th&)SGSeport and

11
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flow models showed that numerous streams nopreviously designated as8horelines of the stat®
currently meet the 20 cubic feet per second (cfs) mean annual flow criterion and should be
regulated as stateshorelineswhen the SMP is updatedin other cases, th&JSGS study relocated the
upstream boundary of the 20 cfs point further upstream or downstream from it®riginal WAG
designated location. The streams and rivers addressed in this inventory and charagization

include all those identified by the USGS studynd by Ecology which are located outside federal or
Tribal lands. This inventory effort confirmed that Wahkiakum Countyand the Town of Cathlamet
do not contain any lakes that meet the requirementdor shoreline designation.

2.2.2 Lateral Extent of Shoreline Planning Area

The approximate extent ofthe shoreline jurisdiction within Wahkiakum Countyand the Town of

Cathlametis shownin the two Preliminary Shoreline Jurisdiction mays in Appendix E and referred

01 OEOI OCEiI 60 OEEO OADPI OO AO OEA OOET OAT ETA bl ATI
includes:

The regulated waterbody;
Aminimumof¢ mm EAAAO 1T £ AAEAAAT O OOEIT OA1 AT AGS6 A@OAT A
of the approximate Ordinary High Water Mark (OHWM);
1 Any bordering, neighboring, or contiguous mapped wetlandassociate with the regulated
waterbody;
1 Optional: An area havingone percent chance of flooding in any given year (also referred to
as the 10Gyear floodplain); and
1 Optional: Any buffers required for the protection of critical areas locatedvithin the
shoreline area.

T
1

The shorelineextent shown in the Mapfolioshould be considered useful foplanning purposes only
becausethe mappingresolution is based on relatively coase-scaledata. Sitespecific delineation of
wetlands, floodplains OHWMor other key featureswill be necessary to determine the actual extent
of regulated shoreline areast the time of a proposed projectlt is likely that wetlands are present
in some portions of the shoreline planning area but haveot yet been mapped. As desibed in
Chapterone (Section 1.4 Shoreline Jurisdictionand Study Area Boundarylocal governments can
choose to regulate the entire floodplain under its SMP, orsaanaller area. For this study, the entire
mapped floodplain was included as itepresents the maximum potential shoreline jurisdiction.
During the SMP update process the Coundecided to include wetland critical areas, Fish and
Wildlife Habitat critical areas, and Geological Hazard critical areas (except channel migration
zones) and their buffers, that are partially included in and extend beyond the standard 200 foot
jurisdictional boundary. The Town of Cathlametdecided to use the minimum jurisdition.

2.2.3 General Location of Channel Migration Areas

Identifying Channel Migration Zones (CMZs) was done to help predict areas at risk for future

channel erosion due to fluvial processes. CMZ delineations help reduce hazards to communities to

guiding development and limit degradation and loss of critical habitat by ensuring that fluvial

processes are accounted forThe CMZs in this report were determined through a planning level

channel migration assessment (Pi# - | @ OOET C %AT 1 T CUGdsoneba®2014F OeAA [ AOD
PL-CMA is an abbreviated approach that relies on visible landforms, channel characteristics, and

valley characteristics to identify the general location of CMZ boundaries. Channel migration rates

12
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were not analyzed providing a moreconservative result than a more lengthy and costly detailed
analysis.

In many locations, the CMZ boundary is mpped above the valley bottom onto the valley walls.

Including the valley wall is often required to encompass areas where slope stability mag an issue

if/ when the channel migrates into and undermines the valley wallFor all streams except the

#11 01 AEA 2EOAOR OEA O1 AOOOAbde strictures- suéhQ@s lévdePand A | A AT
roads that may limit channel migration- where not accownted for. Further,sections of channel

where active channel migrationwas noted are depicted on the maps as points.h& intensity (or

rate) of migration is not representedin any way, butthe point data provides a quick countywide

sense of which shorelne streams are actively migrating where risks may be greatestOlson, Legg,

Abbe, Reinhart, and Radloff, 2014).

2.3 Approach to Characterizing Ecosy stem-wide Processes and Shoreline

Functions

For purposes of this report, ecosysterwide processeswere evaluated andare described at the
broad watershed scale according to WRIA boundarieend HUC 10 watershed areasn this
document, the term ecosysterrwide processes refer to the dynamic physical and chemical
interactions that form and maintain the landscaje at the geographic scales of watersheds to basins
(hundreds to thousands of square miles). These processes include the movement of water,
sediment, nutrients, pathogens, toxins and wood as they enter into, pass through and eventually
leave the watershed.

2.3.1 Ecosystem-wide Process Analysis and Characterization Methods

In the SMP update process, local jurisdictions are required by SMA guidelines to identify and assess
key ecosystemwide processes that create, maintain, or affect the ecological functionglocal

County and Townshorelines of the state For the purposes of this report, ecosysterwide processes
were assessed at thélUC 10watershed scale according to Water Resource Inventory Areas

(WRIAS) boundaries In this reportecosystemwide processesand watershed processes mean the
same thing andthe terms areused interchangeably.

The dharacterization of ecosysterawide processespresent in Wahkiakum County described in the

following chaptersis based in part on an adaptation of the documerRroteding Aquatic Ecosystems

by Understanding Watershed Processes: A Guide for PlanBgiStephen Stanley, Jenny Brown,

Susan Grigsby, and Tom Hruby (2008) (Ecology publication #836-027). The authors of this report

used this methodology to map and describ® O1 Aikm@antth OAAO6 AT A OAOAAO 1T £ A
water, sediment, water quality, and wood movement (SeBPPENDIX Dor methodology detals and

resulting suitability maps). | OOEOAAEI EOU AT Al UOEO xPAddty ADAROPAOAEN
andO) | PAEOAA | OAAOGSG OAPAOAOAI U8 APBEADIXPwere BBEe®d AAAE A,
on its importance to ecosystemprocesses (largely on how many times a particular dataset was

utilized to represent a process or impairment.The result wastwo mapsthat identified both

rriority Areas6 AT A O) | b ATReQudedf alsubiabiftyOahadysis is an initial step in

evaluating ecosystemwide processes inpriority areas and processes thadlter or impair those

priority areas. The identifiation of restoration opportunities is initially identified through the use

of the suitability analysis (where impaired areas overlap withpriority areas)as well aspast reports

and analyss if they are available.Further analysis is needed tdetter identify restoration

opportunities and their feasibility.

13
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To identify management recommendations for ecosystemwide processesthe authorsused a
variety of existing reports, planning documents andechnical assessments. Additionally, relevant
management ecommendation information was pulled from Puget Sound Characterization Volume
1: The Water Resource Assessments (Water Flow and Water Quality) (Stanley, et al. 2&t?logy
Publication #11-06-016) as it was deemed applicable in Wahkiakum County

The anaysis uses Geographic Information Systems (GIS) data to examine spedifiological
processes including movement of water, sediment, nutrients, pathogens, toxins, and wood as they
enter, pass through, and leave the watershed (Stanley et al, 2005). Thesegasses are largely
influenced by precipitation, geology, topography, soils, land cover, and land uses. This includes
major vegetation types and predominant land use collectively called process controls. These
processes form and maintain the landscapever large scales and interact with landscape features
that make up the structure and function of aquatic resources (Ecology 2008). Ecosystsvite
processes determine both the type and level of performance of shoreline functions.

The purpose of the analgisis to describethe relationship between keyupland processesoccurring
at the watershed scaleand the riparian and in-water aquatic resource functiors occurring at the
ecologicalfunctions. Thisanalysis1) identifies and maps areas on the landscape important to
processes thatsustain shoreline resource?) determinesthose processesodegree of change and 3)
identifies the potential for protecting or restoring impaired or degradedareas.

Shoreline ecological functions include the service performed by physical, chemical, and biological
processes that occur at the shorelingrthere land and water meet Shoreline ecological functions
may be generally grougd into categories that affecwater quality, water quantity and habitat
functions. The steps below describe thanalysisapproach to characterizing watershedscale
processes.

Step 1 Identify Aquatic Resources and Their Contributing Areas

Aquatic resourees such as rivers, estuaries and wetlands were identified and mapped within the
shoreline jurisdiction and within the contributing area(s) (WRIAs and HUC 10 watersheds) as a
whole.

Step2z- AD 0 OllnpAraid | ®AAOS

Processes occurring at the landscagbwatershed scalesupport and maintain aquatic resources to
varying degrees. This analysis focuses on key processes that are fundamental to the integrity of the
ecosystem and can be managed within the context of land use plans and regulations:

1 Hydrology

1 Sdaiment

1 Water quality
1 Wood debris

This analysis identifies and maps the relative areas important to maintaining each watershed

POl AAGO ET OEA AAOGAT AA 1 £ EOIphdity BIOBABOI EIVODOAAE DI
distinguish areas that play key rdes in how ecosystem processes operate within a watershed, but

does not imply that other areas are not important for ecological functioning, land use management,

14
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or other purposes. Tabl& in APPENDIX [dentifies the data sources foipriorit y areas in
Wahkiakum County using methods from Stanley et al., 2002012and from the Thurston County
SMP Update Inventory and Characterization Report, 2013.

Multiple processes are often present in single areas. The mapping exercise allowed us to identify
areas wheie each process occurs as well as areas that support multiple processes and therefore
may provide valuable protection and/or restoration opportunities.

Step 3z Overlay Landscape Alterations (Impaired Areas)

The landscape alterations analysis utilizes theesults from step 2 (above) combined with an

overlay of shoreline alteration (from agriculture, rural and urban development, etc.). This method

EAI DPAA OO O1 AROOOAT ghioriy Q/OMG O0E EAOAD AIARAOGRA EAT CAA AU
to the landscae.

Discussion of ecosystenwide processes, function and alterdons occurs in Gapters four and five

below. As mentioned earlier, the assessment was performed at the WRIA scale (88PENDIX D

Al O T Abp 1 £ pbddith AODABEOAAADA OBHubsAEDSEd inkdiHydrologic

Unit Code (HUC) 10 watershed sectiorManagement issues and opportunities identified in the

ecosystemwide process are discussed at the end @hapters four and fiveET  OEA O- AT ACAIT Al

)y OOOAOG AT A | Btir. Thé &dsysterewld® analyBid also identifiedand use actionsand

other potential D OT AAOO EI PAEOI Aéa®B A @ EGQ)OARIDAMD | EEAT U
occurring watershed processes. Impaired areas may provide opportunities for restoratiomhile
unaltered areas may have potential for conservation or similar protectionln some cases it is not
possible to map the activities that impair the process. In such casesappableindicators were used

that strongly correspond to these activities andare easier to map.

2.3.2 Incorporating the Ecosystem -Wide Analysis into the ICR

The aforementioned ecosysterwide analysisused in this reportallows for a relational
characterization based omualitative (not quantitative) evaluation ofthe nexus betweenecological
importance and degree of impairment. This is use identify areasthat contribut e to both broad
ecosystem processes anfiner-scaleshoreline functions. Areas identified as being highly impacted
have degraded ecosystem functionasthe result of many issues such as development of impervious
surfaces, intensive agricultural practices, fish and wildlife barriers, and other land usetionsthat
degrade the quality and function of the shorelines. The assessment descrilfatly in APPENDIX D
and summarized above identifies areas that have been impacted, areas that have high ecological
value, and areas with high ecological value that are relatively noimpacted.

The resultsfrom this assessmentre used inthis report to describe current conditions prioritize
management strategieshelp guide the establishment oshoreline environment designations
(SEDs)that tailor SMP provisions based on differing conditions, and will help guide more detailed
evaluation of opportunities for improved functions. The watershed management matrix (Figure 2
below) illustrates the range of management strategies that result from this dual consideration of
importance and impairment.
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Highest [REGESRYGIEa] Highest Protection Highest Restoration Highest Restoration Highest Restoration
High Protection Protection Highest Restoration Highest Restoration Highest Restoration
ISy Protection Protection Restoration Restoration Restoration

Low
Lowest

Importance

Lowest Low Medium High Highest
Degradation

Figure 2 Watershed Management Matrix. The importance rating is on the vertical Y-axis, and the impairment
rating is along the horizontal X-axis. The combination of these two ratings indicates suitability of the sub-unit for
protection, restoration, conservation, or development management strategies. Figure modified from Stanley et al.,
2012. See also Map_at the end of this section

Chapters 4 and 5 summarize the results frorthe analysis ncluding maps depictingimpaired areas
and priority areas of importancefor eachwatershed.

Chapter 7 further discusses SEDShorelineenvironment designations have specific use and
modification policies and regulations designed t@rotect the existing resourcesshoreline
functions, andecological processeso allow appropriate use and development while prohibiting
actions that would degrade natural conditions For example, areas with higkvalue ecosystem
functions that have not been impacted by developmerti.e.high importance, low impairment) may
receive amore protective SEDwith more restrictive use and modification regulations. Areas with
lower-value functions that are heavily impactedi(e.low import ance, high impairment) mayjustify
SEDghat are more permissive offuture use anddevelopment.

The results of theecosystemwide analysis also providea first look at areas that should be
protected, or areas with high ecological valubut are heavily impacted. These higivalue, high
impairment areas areconsideredpriorities for future restoration efforts describedin the separate
SMP Restoration Plan.

2.4 Approach to Inventory and Characterization of Regulated Shorelines

The inventory of shorelines of the state iWahkiakum Countyand the Town of Cathlamets
intended to characterize condtions in and adjacent to each shoreline waterbody within the

#1 O1 AUA 041 x judsBictiéh- The shoreline planning area roughly approximates the
regulatory limits of the RegionalSMP as described above. GIS data were used to inventorg an
characterize conditions at both thebroad watershed andfiner reach scale (discussed in more
detail below). In addition, aerial photography and review of existing reports were used to
qualitatively describe conditions in the shoreline planning area.

2.4.1 GIS Andysis and Mapping

GIS data, analysis and mapping were used to characterizegseline conditions at the HUC10

watershed and reach scale. GIS overlay analysis was used to quantify certain conditions (e.g., spatial
extent of wetlands, land use designationgh the shoreline planning areas. GIS mapping was used to
develop the Map Folio that is found ilAPPENDIX EA list of GIS data and sources used for the
inventory is included in APPENDIX B
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LiDAR, three(3) - andten (10) - meter Digital Elevation Models(DEMs) were utilized for map
making. For analysis, 10 meter DEMs were utilized unless otherwise specified because the data
was continuous across the entire planning area where 3 meter DEMs and LiD#&Rre not available
for large sections of the planning eea.

2.4.2 Determining Shoreline Jurisdiction

Shoreline prisdiction was determined primAOE1 U OOEI EUET C ' )3 AT A EO
of shoreline streams using data from several regional flow studies conducted by the U.S. Geological
Survey (see also Chapter 1.4) The OHWM was approximated using aerial photography and

digitized in ArcGIS. As mentioned on the shoreline jurisdiction map, OHWM is an approximation
andthe actual site-specific extent ofshoreline jurisdiction may need to be detemined in the field

on a project-by-project basis. A 200 ftoff-setwas then establishedandward from the OHWM

mark. Associated wetlands were also mapped to show their relationship to theinimum 200 ft.
shoreline jurisdiction. The 10Gyear floodplain was mapped separately, buis proposed toalso be
included in the shoreline jurisdiction.

2.4.3 Determining Reach Breaks

To facilitate this shoreline characterization, shoreline planning areas were divided inteeaches

based onthe criteria discussed belav. Other reports that previously identified some reaches in
Wahkiakum County, primarily on the Grays River, Elochoman River and Skamokawa CrédeBFRB
WRIA GraysElochoman Fish and Wildlife Recovery Subbasin Plan 2004; Tetratech et al. 2008)
were compared to the reach breaks completed for the SMP updat& his comparison identified

some general consistencies between these reports and the reaches established for the SMP update.
Although due to the criteria used in the SMP reach break determination, sevérd the previously
establishedreaches were further subdivided. The overall goal of this approach is the able to more
easily categorize reaches by region and further select reaches that capture thedro-geomorphic
conditions or biophysical criteria in the landscape that will impact shoreline form and function

within each watershed The reach breaks also form a basis for the scale of inventory and provide a
mechanism for developing and applying shoreline environment designations in later phases. Reach
breaks can also be used to calculate linear shoreline lengths and areas (e.g., area of associated
wetlands, floodplains, etc.).

Based upon an overview of the watersheds and the landscape setting in Wahkiakum County, the
following criteria were used to degermine reach breaksalong the SMRivers and streams:

1 Breaks at the confluence afwo SMP jurisdictional shoreline rivers. The rationale here is
that major changes in geomorphology and landscape often occur downstream of major river
confluences.

9 Breaks kased on land cover. Significant changes in land cover often mark changes in
habitat, land use, slope, etc.

1 Breaks at significant clanges in geomorphology These changes can include: gradient, width
of floodplain, width or type of channel migration zone ad/or transition in channel form.
This will often include the transition from the upper watershed to lower alluvial valley.

1 Breaks where significant shifts in the pattern of land use developmeimind/or zoning
designationsoccur.
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1 Washington State 303d listigs of impaired streams. Reaches that had a 303d listing for
water gquality impairments was figured into the overall determination of reach breaks,
although not all reach breaks end and begin where 303d stretches of stream begin and end.

After applying thereach break criteria to all of theSMArivers/streams in the County, there were a
few instanceswhere adjustmentswere made based upon site specific issues:

9 Islands under County jurisdiction generally included the entire islandn a reachunless
otherwise specified. Many unnamed islands exist within the County. For reach
determination purposes, unnamed islands in the vicinity of a named islanded were grouped
ET O AT OEOI AT A Al i bl Agd x E-Aubdhnd idehtific byE O1 AT A OOA
number.

The naming of the reaches is based dtUC 10 watershedand the stream/river that the reach
corresponds with. The descriptions and results of the analystan be found in Appendibd and
locations of each reach can be found in APPENDIX E (Maps8B3. The naning convention for
reaches is by HUC 10 watershed followed by river/stream or island complex name and an assigned
number. Numbers go from lowest to highest moving downstream from the upstream most portion
of the SMP jurisdiction. For example, EFC_Nel&tneek 01, where EFC is an abbreviation of the
HUC 10 Watershed i.e. ElochomanFrontal Columbia ONelsonCreelois the name of the waterbody
in question and the number fnein this case) corresponds with the specificection of the
stream/river . Ultimately, the descriptions of each reaclcan be found in APPENDIX A and aap of

the reaches can be vieedin APPENDIX E (Map58-60).

2.5 GIS Data Sources for Reach Sheets

A description of each shoreline reacls detailed in AppendixA. Each reaclhwas analyed and
characterizedbased on GIS Data. Information and a description of the data sources are also
described in AppendixB.

2.6 Data Gaps
Information for the ecosystem analysis was gathered largely from analysis performed for this

inventory and characteization report. In general, upper reaches appear to be under studied in
terms of hydrologic, land use, land cover and habitat condition®verall, data available for some
watersheds was more abundant than others and while the report attempts to keepdtreport
consistent in terms of whatdata is presentated, this is not always possible both in this chapter and
chapter 5. For example, Grays and the Elochoman rivers have more data on hydraulics and
ecosystem structure. As a result, overall managementa@mmendations are more specific inhese
areas because the issues are better known.

The ecosystem process analysis (see Appendix D) has several areas where some data was not
available for the analysis (highlighted in yellow in Appendix D). The unavailab#ata includes:

data used to identify areas with nitrification issues, upland areas with clay soils used to determine
areas of movement via adsorption (T), depositional stream channels and channel gradients
(originally provided in data from WDFW that is ro longer available). Unavailable data may have
impacted the results of the EcosysterProcess Analysis used to identify impacted angkiority
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areas. However, most of the data for the analysis was available and some assumptions regarding
areas for developnent, conservation, protection and restoration can generally be viewed as a
starting point for further investigation.

Additionally there were some underlying assumptions from Stanley et al. (2012) regarding the
analysis, which field verification may be necgsary on a project by project basis. These assumptions
include:

1.) In general, topography, the shape or geometry of the aquifer system, and the locations and
amount of discharge and recharge control the movement of the uppermost layers of
groundwater (Vaccawo et al. 1998).

2.) In general, groundwater flow follows major topographic gradients. Groundwater movement
will tend to be from higher areas to lower areas (Vaccaro et al. 1998). LFlows? in
Wahkiakum County are generally surface water drainages.

3.) On slopes oféss permeable geology, water will move downslope as subsurface flow. If it
reaches more permeable deposits when the topography flattens, this water will then move
downward to recharge groundwater.

4.) Lakes and large wetland areas (if not on perched water tads) and perennial streams are
an expression of the water table or the emergence of groundwater at the surface.

5.) Alluvium and recessional outwash are generally of high permeability.

6.) Till, moraines, organic deposits, lacustrine, glacial marine drift, mudflowdine alluvium, and
bedrock are generally of low permeability.

7.) Advanced outwash can be of moderate permeability, but it may be locally overridden with
glacial till (advanced outwash was deposited in front of the glacier and was often
subsequently coveredwith glacial ice). In this instance, permeability should be low since
the till layer intercepts percolating water first.

8.) Areas of glacial marine drift are sometimes included within areas mapped as glacial
outwash.

Impaired andpriority areas identified during the ecosystenzwide analysiswere from data
captured at a particular resolution. Data at some resolutions were not able to capture smaller
changes at the reach scale. Therefore watershéglel analysis supplied the best resolution of the
data in many cases.

Lastly, how sections are presented may vary depending on the availability information for each
waterbody, watershed, etc. For example, the Grays River basin has been extensively studied
whereas the information on the Mill Creek area has far s information available. This report

makes every attempt to analyze each basin based on the same parameters. Specifics on a particular
waterbody may be available when that same information for another waterbody is not.
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Chapter 3: County Overview

3.1 Introduction

This chapter provides abroad overview of Wahkiakum Countyand the Town of Cathlamet This
overview provides background context for the Hydrologic Unit Codez 10 (HUC 10)watershed
discussionsprovided in Chapters4 and 5andthe reach analyss covered in AppendixA.

Wahkiakum County is located in southwest Washington State and is bounded on the north and west
by Pacific County, Lewis County on the northeast corner, on the south by the Columbia River, and
on the east by Cowlitz County. Th€ounty consists of 264.2 square miles, or 169,088nd total

acres. It is one of the smallesend least populatedcounties in the State of Washingtomvith just less
than 4,000 residents Elevations in the County ange from958 feet above mearsea level (MBL)in

the upland mountainous area in the north part of the Countyto sea leveln the south western

portion of the county along the Columbia River. The Ocean Beach Highway (Hwy 4) crosses the
county from west to east providing access to/from the-b corridor to the east and the Pacific Ocean
tothewest. 4 EA # 1 Olybdats&vicdploddds passenger and vehicular transport from Puget
Island to Westport, Oregoriocated just south across the Columbi@ ain channel. 4 EA  #1 OT OU8 O
new 2015 vessektE A O/ OidtAedast'oferating ferry service on the lower Columbia River.
Cathlamet is the county seat and the only incorporated area, with othemall areas of concentrated
development including the communities of Deep River, Grays River, Rosburga®okawa,East
Cathlametand Puget Island.

The Town of Cathlamet is located alonglighway 4and the Columbia River ativer mile (RM) 40

due north across the Cathlamet Channélom Puget Island. Cathlamet is connected to Puget Island
by a fixed highway bridge (SR 409) Just down river of the Town of Cathlameb the northwest is
Elochoman Slough which separates the Hunting Islands from the Washington mainlatodthe
northeast. The Town of Cathlamet is seven miles upstream the southeastfrom Skamokawa.
According to theU.S. Census BureaGathlamethas a total area of 0.50 square milesr 320 acres
with a population just over 500 residents The average elevation is approximately 79 feet.

3.1.1 General description of WRIAs and use of HUC 10 watersheds (Appendix E Map 6)
Wahkiakum Countyfalls within two WRIAs (24 and 25). Most of the County falls withid/RIA 25
Part of Naselle River and Salmon Creek flow through Wahkiakum County in the northwest corndr o
the county,which makes up arelatively small drainage area within WRIA 24ln Wahkiakum County
WRIA24 consists of 2289.34 total aquatic and land acresnd WRIA 25 consists of 180,794.43 acres
(both aquatic and land acreage)The Townof Cathlamet is in WRIA 25.

HUC 10 watersheds were utilized to furthedivide the WRIAs anddescribe regionwide
characteristics regarding ecosystem function and structure and land us&laselle Riverz Frontal
Willapa Bay watershed makes uphe small portion of WRIA 24locatedwithin the County. The
following HUC 10 watershedsll contain jurisdictional shorelines and are locatedwithin WRIA 25:
Wallacut Riverz Frontal Columbia River

Grays By (Grays River)z Frontal Columbia

Baker Bayz Columbia River

Elochoman Riverz Frontal Columbia River

Cathlamet Channef Columbia River

Germany Creek Frontal Columbia River

= =4 =8 =4 - 9
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The physical and biological characteristics of each WRIA are described acdagito each HUC 10
(below). Sequencing the successive chapters in this way allows the reader to keep focus on each
watershed as a whole from the identification of problems to possible corrective measuredany of
the HUC 10 watersheds extend into otheraunties. This characterization report only covers the
portions of the watersheds within Wahkiakum County unless otherwise specified.

3.2 Regional Overview

3.2.1 Climate

Precipitation in WRIA 24 ranges from 60 inches per yearear the coast in Pacift County, to 140
inches per year in the Willapa hills and upper headlandscluding areas in northwest Wahkiakum
County. In WRIA 25, nuch of the county overall sees an annual precipitation ranging between 45 to
118 inches per year, with an average of 785 inches(See Figure 3.1) Lighter rainfall generally
occurs in the southeastern section of the county with the highéamount of precipitation falling in
the rugged terrain that parallels the northern border of the county. The relatively low elevation
and moderate annualtemperatures limit snowfall to generally light and shortduration episodes.
Average daily emperature ranges between 31 and 46 degrees Fahrenheit in the winter and 50 to
76 degrees Fahrenheit during the summer. During the summer, preliag winds occur from the
north, northwest and west. During the winter, winds shift and come from the east, southeast and
south.

Average Annual Precipitation, 1971-2000
Washington

Precipitation
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Figure 3.1 Washington Average Precipitation (19712000)
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3.2.2 Geology
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Most of the WRIA25 and all of WRIA 24 lie within the Coast Range province (See Fig3i2). The

eastern portion of WRIA 25 includes Columbia River basalt flows

and other geologic units that

serve as important aquifers (LCFRB 2001). The majority ®¥ahkiakum County(eastern portion of

WRIA 24 and the western portion of WRIA 2%s located within the
subprovince (Cowlitz-Wahkiakum Council of Governments 2008)
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The eastern portion Elochoman River basialsoincludes Columbia River basalt flows and other
geologic units that serveas important aquifers. Geology of Wahkiakum County influences the
development of soils, slope stability, and dictates stream substrate within a watershe@he Willapa
Hills are part of the ast Range and includéhe adjacent \alleysthat open up to the Pacific Ocean.

Estuarine embayments along thedw-lying shoreline of the Colum
River frontal Wahkiakum County The geology is a mix of basalt,

bia Rivercharacterize Columbia
sedimentary amdlcanic rock.

The bedrock comprises a series of moderately folded tertiary formations of volcanic and
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sedimentary rock,oriented with a north-south deformation. The Columbia River Basajroup
contains columnar jointing and pillow lava, some flows ovet00 meters in thickness. Flows of
Columbia River basalt followed ancestral courses of the Columbia River until they reached the
Pacific Ocean at Willapa Bay and Grays Harbor.

As it flowed to the sea, meltwater from continental glaciers carved a wide vall along the present
day Black and Chehalis Rivers. However, most of the province was never glaciated, so ridges and
hills have a rounded topography and a deep weathering profile. The descent to the Columbia River
on the south is generally precipitous, bt elsewhere the hills merge gradually into the surrounding
lowlands. Evidence for large earthquakes on the interface of the Juan de Fuca and North American
tectonic plates is preserved in coastal marshes of this province

The geologic provinces in Whakiakum County generally consists of rugged mountainous uplands, a
surrounding belt of low hills, and areas of relatively broad, flat floodplains located along the
southern fringe of the County adjacent to the Columbia RiverThough the Willapa Hills cotain
rugged, mountainous country, most of the region is less than 2,000 feet in altitude. The steep
canyons and tributary streams brought sand and gravel to the lowlands, where much of the
settlement has occurred on alluvial soils. These river valleys @connected to adjacent floodplains
that border the Columbia River. Runoff from the steeptyising foothills frequently leads to flooding
of valley floors (Washington DNR Division of Geology and Earth Resources; WRIA 226&
Watershed Management Plan)A map of the geologic unit{Map nineand 10) in Wahkiakum

County can be found irAPPENDIX E

Ecological processes related to geology include geomorphic processes such as the interaction of
water, sediment and creates channel and shoreline structure. Ehincludes bank and bed erosion,
channel migration and evolution, sedimentation, debris input, and accretion. Geologically
hazardous areas, such as landslide areas contribute to natural sediment inputs that create habitat
and carry nutrients downstream.

3.2.3 Soils

The Soils Surveyistorically conducted by the U.S. Soil Conservation Service (now ti8SDA
Natural ResourcesConservation Servic§NRCS) includes a series of soil maps which can be used
for regional planning. The survey provides informationregarding suitability for agriculture,
residential development,recreational uses, woodland and wildlife habitat, and other useshe soill
map (Map 7 and 8 in APPENDIX [identifies the different soil seriesin the county.

Soilsin Wahkiakum Countyconsist of several properties that combine to create unigue soll
associations that affect thesuitability of the soil for various uses. Loaebearing capacity, hydric

soils, erosion potential, andshrink-swell action all play a significant role in development ofand.
Hydric properties are particularly relevant to determining potential for on-site waste treatment,

the presence ofwetlands, or other environmental concerns. Soils can also be designated as "prime
agricultural” or "unique agricultural" soils. Prime aricultural soils are optimum for growing crops
and livestockand are generally located in the floodplains of the major rivers/streams in
Wahkiakum County including Skamokawa subwatershe&lochoman River subwatershed, Grays
River, Deep River, and on Pugétland on the Columbia Rive(See Figure 3.3) Unique agricultural
soils aregenerally suited for specialty crops.
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Figure 3.3 Prime Agricultural Soils in WahklakumCounty Browns indicates the areas in the county
which are most suitable for farming Greens and yellow indicate potential areas for farmland.
Maintaining and protecting these soils is critical to the continued success of agriculture in the
county.

Wetland areas are characterized by hydric soils that are susceptible to floodingyrling or
saturation. Only the Owmsta association andhe Rennie soils are designated in the Soil Survey as
hydric soils, although lowlying soils or depressions involving other soil groups can experience
saturation and ponding. These araypically located within the low lying floodplain areas, and
experience saturation and pnding atthe soil surface. The deep but poorly draine@asta soils are
found along coastal bays, antdave a high water table. Renie soils are silty clays typically located
along drainage ways andlepressions. Each of these soil associations is suitable for silage, pasture,
field crops, wildlife and wetland habitat. Development limitations include flooding hazards and a
seasonallyhigh water table.

3.2.4 Wetlands (Appendix E Maps 1 & 2, 24 & 25)

Wetlands, in general serve a variety of functions as part of ecosystemide processes. These
processes include hydrologic movement of surface waters and water storage, sediment and
nutrient movement and the movement of water, sediment, and large woody debris. These
processesare representative of the functions served by wetlands including water storage, removal
of sediment, toxins and nutrientsand providing habitat for a variety of speces that play an
important role in food web connections.

Wetland functions serve important roles that contribute to ecosystem processes such as nutrient
cycling, surface water storage and groundwater recharge areas that affect the watershed. These
processes are the result of the structure and function that wetlands provide in the watershed.
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Structure (vegetation type, hydraulic connections to other waterbodies, etc.) is often dictated by the
other factors discussed such as geology, soil type and climatas a result, the structureand

function of these wetlands play an important role in the ecosystem processes that contribute to
shoreline resources

3.2.5 Channel Migration Zones (see Appendix E Maps 11, 12 and 13)

Areas affected bystream meandeing or channel migration, thehorizontal and vertical movement

of a river or stream channel across its valley bottom, are called Channel Migration Zones (CM2s)

CMZ includes the area within which atream channel can be expected to migrate over time due

its hydrology and geomorphology. Channel migration is & important natural process that

supports many ecological functions, includingormation of fish andwildlife habitat. Channel

migration can occur gradually by natural or exacerbated erosion, @bruptly by incision events that
AAAPDAT OEA AEATTAI TO AU AOOI OET1T AOGAT OO xEAOA
channel to create a new one.

CMZs arealsoa type of flood hazard area and thereforera considered acritical area underthe

#1 01 OUB O Aitidal Adebs>Ofdidabce (CAO). The flood hazard to people and structures
within a CMZ is due to banlerosion or outright channel relocation rather than geting inundated by
overbank flow. Although both channel migration and floodnundation are hazards due to flooding,
there is no specific correlation between thenappedboundaries of the two hazard areas. The area
within a CMZ and its associated flood hazard may extend beyond the 1@@ar floodplain or the
100-year floodplain may ettend beyond the CMZ. Therefore, it is necessaryitbentify CMZs as a
hazard area separate from the floodplainThe planning level channel migration assessment
completed for this report is describedin Chapter2.

Headwater channels in the &eper erosion and sediment production areas and areas dominated by
sediment transport may not show significant channel migration over time scales of a few decades.
Areas of deposition (ower river/stream reaches), especially the transition from a tansport to a
depositional zone, would be areas of likely channel migration (Church 1983; Montgomery and
Buffington 1993). These conditions exist where channel gradient and confinement decreases
markedly, such as where a steeper river emerges from foothilnto a broad, flat floodplain.
Additionally, levees, roads, shoreline armoring and channelizatioimit the ability for river and
stream channels to migrate naturallyin the lower reaches

Along rivers, potential channel migrations zoneg¢CMZs)are present in all locations of the 100year
floodplain. Maps 11-13 in Appendix Eprovide a generalindication as to where channel migrations

is likely to occur in Wahkiakum Countyand the Towns of CathlametMajor active channelmigration
areas include the upper Grays River basin in Hull Creek, West Fariérays River and in upper

Fossil Creek. Active channel migration areas occur in Skamokawa Creek upstream of the West Fork
of Skamokawa Creekparticularly in Wilson Creek and beveen Standard Creek and Falk Creek. In
the Elochoman River, active channel migration areas occur throughout the watershed far
downstream as below Beaver Creek to the headwaters.

3.2.6 Flood Prone Areas
Frequently flooded areas include flood hazat areas andare considered a critical area undethe
#1 O1 OUB O Aitidal Adehs>Otdidabce (CAOAccording to the Washington State Hazard
Mitigation Plan, river systems in Wahkiakum County that result in the most frequent flooding
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include the GraysRiver, Elochoman River and the Columbia River. Flooding occuesulting from
two basic factors: general flooding of the river system, and flooding resulting from development.
Wahkiakum County has on@f the highest percentages ofand area within the 100 year floodplain
in the statewith 9.1 percent (Cowlitz-Wahkiakum Council of Governments 2006)The Shoreline
Jurisdiction map (Map 1 and 2) in APPENDIX Edentifies the 100-yr flood areasand the Flood Risk
map (Map 16z 18) shows mapped floodways of the Skamokawa andElochomansystems the 100-
year flood hazard areas, and upland areas outside the 5@@ar flood risk area Wahkiakum County
has produced aComprehensive Flood Hazard BhagementPlan (2006). Section VI of the plan
outlines strategies fa addressing issues such as aggradation, erosion, overbank flooding, and
localized flooding. Several maps were produced by CREST (2002) as part of the Wahkiakum
County Flood Hazard Management Plan (2006) arate a collection of previous data, public
meetings, and local input to identify flood pone areas and hazards that may result in flooding
issues in Wahkiakum County Figures 34, 35 and 36 shown in this section areflood issues
identified in the aforementioned report and arereferenced in other setions below.
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Figure 3.4 Areas of overbank flooding (CREST 2002)

Wahkikum County & Town of Cathlamet
Grant N0.G1400483
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Figure 3.5 Areas of channel aggradation (CREST 2002)
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